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was D"i"l"ch&cﬁ@d im Fﬂr.i_ama dm".w,g eet:l:yl@‘@ The plug, %m*ich bﬂ&rs Hze
marking M2 8-1k/175 wes zade by Porzellanwsrk Wesheus, Neuhsus-Schierschnits,
in Ereis Su,m%e%/ﬁblm*imem» Sovzone, Germauy.,

1. Examﬁ.mﬁi@m @f the spark plug has revealed the follewings

.(-a) In @Lpp@armc«m and gereral ﬂ@mmucﬁ@m the subject sperk plug bears
. & declded resemblence to the general lime of cermw“ gpark plugs
mumulacturéd by Bosch,

(b} The wu.k.ll seal wbilized e compensating expefision mwaber crimped under
the shell 1ip as per Boach practice. The cenber seel whilizes am eluminum
gesket wpder the termingl stud as per Bosch practiece sud the general ins )
sulster aud shell design is-typleal of -the well-known @erman manafacturer .
ef spark plugs. The Heubaus M2 8-14/175 1s & £" reach, 14 mm deeig& as
commmemly wsed in Europe for subemotive appmb&m@ms,

(c) The gx,merml dewigu emd construction of the spark plug are along Bosch

. lines; however, soms very important differences sve cbvious. The shell
zeal employed ie similar to that employed By Bosch with the exception - ¢
that the upper and lower shoulder gaskets are solid copper instead of N
copper-asbestos as per Bosch practice. Prom the results of the pre-
ignition test and the knewn perferuce of Bosch pluge it weuld sppesr that
with this type of shell geal, some form of resilience is necessary for -

_ best result 8; - the Nevbause smk plug lackes this f-ﬁatwa,

(4) The center electrode menl in the H@uham plug is by meszs of cement and
& calked alumlnuwa gasket st the terminal screw, -

{e} M:tm’c»f om is called to the fact that “the @emﬁr electrods comsists of &
ghert langt;h ‘of tgageten brased to a length of coppar wire; the copper
wire belng formed in o series of steps on oppesite sides and the upper
end of the whole electrode fitting loosely inte @ kole drillsd in the

“terminal secrew, This cendtruchblon obviscuzly is aimed at cme;erving the
. metal used in thé. el@szr@de tip axd in keeping the : “temperature of the tip
a3 low as possible, H@wsverl it hes two sericus dsmwbmk&, (1) copper is
.expiged to-combusilen troducts and wnder severes operating conditioms would
be subject to rapid erosiom amd (2) the- vhole cember electrede construction
is Tetained in the imsulator bore by meams of cemer’ alome gud if the ce-
menting operation were poorly ];;u.,rmmeﬂé, thers would be a distinet yogsi-
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bility that this part would move and short out agsinst the side electrode,

- or what would be much more sericus, fall into the engine cylinder. This
congtruction is & radicel depsrture from that employed by Bosch.

(f} The shell was Judged to be well machined and of good finish except for
the threads which appear to be die-cut srd ragged in finish,

(g) The designation "14/175" iz believed to indicate a 14 mm plug with an
IMEP [Indicat.ed Mean Effective Pressm?g rating of approximately 175
and would indicete that ETL [ﬁthﬂ Test Laboratory Engine -- a variable
compression, single-cylinder engine now adopted by.all U.S. spark plug
manufacturers for meking standard tests”] engines are availsble in
Germany and that the SAE [S@ciety Auvtomstive Engineemj rating method

been adopted. Inspection of the end of the shell shows a small
"7 zounterbeore which would beﬁ‘ée@mda_w operation on an aubtomatic screw
machine and which appears to serve the purpose of correcting for small
changes in rating which may result from the use of different insulator
mgberials. - : .

(h) The insulsator is well designed.

(i} The externsl seat gasket supplied with the subject plug is made of steel
and though poarly formed, would appear to he adeguate for the purpose.

{3) Available on loan from the CIA G—raphi@s‘Register are the following four
photegraphs of this sperk plug:

{1} GCeneral appearance of plug

(2} Tosulator essembly and shell sesl parts
{3) Ivsulstor and center electrode assewbly
{4} Extermal seat gasket

2. The results of tests and analyses performed om the Neuhsus plug are as follows:

() Prior to a pre-ignition test im the 17.6 cubic imch ETL engine the subject
spark plug was checked for leskage at 225 psi, The shell leskage was
fourd te be 2.0 ec/mﬁnq and the center electrode leskage was 0.0 cc/mim
The plug was dielectrically sound ss checked on cur flash-over type di-
electric tester (Tesla coll circuit}.

{b) The pre-ignitiom rating of the Neuhsus MC 8-14/175 spark plug was found
to be 189 IMEP using the SAE test method. For a direct comparison two
Auto-Lite A:E.’-éé—" reath, 14 mm spark plugs were rated before the Neuhaus
plug; the average rating beizg 187.8 IMEP., After the pre-ignition test
the Nevhaus spark plug was agiin checked for gas leskage and to determine
whether it was dielectrically sound. The gas le e at 225 psi was
found to be 20 cc/minq at the shell seal and 0.0 c¢/min. at the center
electrode. The plug wes found to be dielectrically sound using the flash-
‘over tester.

{c) The shell material was found on anslysis to be a chrome-mangsnese steel
similar to SAE 5115. The reason for using a steel of this type which
does not have good machining characteristics is unknown, The actual
analysis of the steel 1s as followss

Carbon . .15 per cemb
Manganese 1.1%
Phosphorus .023

Sulphur 02
Nickel .27
Chrome .84

Molybdenum 00

{d) The Rockwell hardness test of the shell ranged over the following hard-
ness nugberss

84 . 92 R B
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(e} The side electrode stock was found to be nickel-manganese alloy con- 25X1A
taining 1.93 per cent mangamese. ’

(f) The composition of the insulator wes found to be approximately 90 per-
cent alumine; the gitin size is larger than in Americam practice being
found to average 18 micrems., The bond between the alumins grains was
found to be siliceous glass. The characteristic pink color is due to
& 8olld solutien of chromic scid with the slumine, Judging from the
grain size, this material is believed to be an electric furnsce pro-
duct and is generaslly of high quality though probsbly with lower
physical properties than alumins bedies gemerally used im the USA.

The evaluation of the Neuhsus plug is as follows:

{2} On the basis of the 8ingle plug availeble and the one pre-ignition

- rating test conducted it would appesr that the shell sesl in the subject
Plug, in spite eof-its similerity to the Bosch design, was wnsatisfactory
fer the purpose. With few exceptions, amy cne-piece shell seal spark
Plug made in the US today can be run through a pre-ignition test on the
ETL engine without developing any measurable shell leskage whatscever,

(b} The construction of the cember electrode hss two sericus drawbscks in
that copper is exposed to combustion products snd would be subject to
roapld erosion under severe opersbing conditions, amd the whole center
electrode constructi¢n is retained by cement sloms; snd there is a
distinet possibility that the part could move and short-cirecuit, on

- fall into the engine cylinder where it might cause considefable dp’mage.

.

(c) The shell was machined from unshiteble steel.

(d) The side electrode was inserted into & hole in ome side of the shell
and peened inm place. This mwethod of retaining the side electrode has )
beceme cbsolete in the USA because it affords poor heat transfer;
welding at this point is employed slmost universally in the USA.

(e} The plug marking reveals the probebility that ETL engines are available
in the Sovzone and that the SAE rating method has been adopted.

(£} The meterials used in the plug are generslly of high quality and the
workmemship 1s good.

(g) There are several Features of the degign of the plug which appear to
be bazardous and inadequste for the purpose.

{(h} In the writer‘'s opinion, the plug would give satisfactory service in
passenger cers, but would be inadequate for severe truck or commercial
use,
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